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Nebraska Geological Society 2016 Field Trip Mileage Log
At the Kearney exit (exit 272) turn left onto 2 nd Avenue. Travel south approximately 0.5 miles. The trip
will start at the Qwest Fuel Store located south of Interstate 80, on the west side of 2 nd Avenue (now
Hwy 44) between the Best Western and Holiday Inn Express hotels.
Mile
0

Leave Qwest lot and turn right onto Hwy 44. Travel south.

0.3

North bank of Platte River.

1.8

“Scarp” between the Qap2 and Qap3 surfaces.

2.4

You will begin to see sand dunes on the west side of the road.

3.0

Dunes appear on east side of road.

5.5

Turn left onto R Road. Travel east.

6.7

STOP 1. Eolian sand dunes with 40 – 50 feet of relief.

7.5

Turn left on 27 Road. Travel north.

8.5

Turn left at T intersection (S Road – unmarked).

10.5

Turn right onto Hwy 44. Travel north.

15.8

Cross small “yazoo tributary” of the Platte River. Note that the LiDAR data indicate that this
stream flows at a lower elevation than the Platte River channel to the south.

16.5

Cross 11th Street – note the slight rise in elevation – this is the low scarp between the Qap2 and
Qap3 surfaces.

17.5

Note the slight rise in elevation at 26th Street. This is the scarp between the Qap3 and Qp_t1
surfaces.

20.4

Descend onto the Wood River valley. This is a terrace surface on which core Kearney 6 was
obtained.

20.8

Turn left onto Hwy 40 (at gas station).

21.0

Turn left onto 78th Street. Proceed south into gravel lot with a No Trespassing sign (we have
permission!)

21.5

STOP 2: Blessing Borrow Pit. Peoria loess, Gilman Canyon Formation, and Loveland loess.

21.9

Turn right back onto Hwy 40.

22.1

Turn right back onto Hwy 10. Travel south.

23.6

Turn left onto 56th Street. Lunch: Arby’s, Burger King, McDonalds, Taco Bell, Jimmy John’s.

25.3

Descend onto the Platte River valley – Qp_t1 surface.

26.6

Turn left onto Cherry Avenue. Travel north.

27.0

Turn left - cross Cherry Avenue construction and enter McKean site.

27.3

STOP 3. Platte River fills and late Pleistocene plant macrofossils.

27.5

Turn left back onto Cherry Avenue. Travel north.

28.5

Turn right onto 78th Street. Travel east.

28.7

At hilltop – boring Cherry 7 located ~200 feet south of road.

29.5

Turn left onto Sweetwater Avenue. Travel north.

29.9

Enter gate to the right. Proceed east along road. Note that the underfit Wood River channel is
just to the north.

30.5

STOP 4. Twitchell Borrow Pit. Two Wood River alluvial fills with buried soils.

Upon leaving the pit and returning to Sweetwater Avenue, notice the Wood River terrace surfaces.

Stop 1: The Kearney Dune Field. (S1/2, Section 7, T. 7N, R. 15W – Kearney SE 7.5 minute quad)

Stop 2. Blessing Borrow Pit. (NW1/4, NE14/ Section 23, T.9N R. 16W – Kearney 7.5 minute quad)

Stop 3. McKean Property. (SE1/4, NE1/4, Section 20, T. 9N, R. 15W – Kearney 7.5 minute quad)

Stop 4. Twitchell Borrow Pit. (NW1/4, NE1/4, Section 15, T. 9N, R. 15 W – Buckeye Valley 7.5-minute quad)

Regional Geology
The surficial geology in the Kearney, Nebraska area is dominated by alluvial deposits of the Platte River,
along with loess deposits on both the north and south sides of the valley. The region is at the
southernmost reach of the Great Bend in the Platte River valley in south-central Nebraska. Peoria
loess is approximately 8-12 meters thick on uplands to the north and south of the valley (Mason,
2001), and was deposited between ~ 25,000-14,000 years ago (Bettis et al., 2003; Mason et al., 2011).
The Peoria overlies older loess units such as the Gilman Canyon Formation and the Loveland Loess.
The alluvium underlying the Platte River valley is predominantly sand and gravel and is at least 16 m
thick. Multiple alluvial surfaces are present in the valley with heights that range from 2 to 9 meters
above the modern floodplain. The Kearney Dunefield is found on a low-lying alluvial terrace on the
south side of the valley. The Wood River enters the Platte valley in the north-central portion of the
map.

Fig. 1. Hillshade created from a Digital Elevation Model (DEM) of the Kearney, Nebraska area. Thick dissected
loess uplands are visible to the north, while thinner loess overlying Platte River alluvium is found on the south
side of the valley. Several rainwater basins are visible in the loess blanket on the southern side of the valley.
Image is approximately 70 km wide.

Stop 1: The Kearney Dunefield. (S1/2, Section 7, T. 7N, R. 15W – Kearney SE 7.5 minute quad)
The Kearney Dunefield is located on a stream terrace on the south side of the Platte River valley. The
scarp immediately to the south of the dunes is Peoria loess. The dunes and related eolian sand sheet
intermittently cover the terrace tread over an area ~ 55 km long and up to 6 km wide. The heights of
individual dunes is on the order of several meters up to ~ 20 m. Many of the larger dunes are barchans
while the lower relief dunes have imprecise morphologies. Portions of the dunefield show northwestsoutheast oriented ridges (see Fig. 1.1). These may be linear and/or transverse dunes but these have
not been field checked. Dune-forming wind directions were from the north and northwest, similar to
most other dunes in Nebraska.

Fig. 1.1. Portion of the Kearney dunefield showing barchans dunes and northwest-southeast oriented dune
ridges. Image is from the western edge of the dunefield and is approximately 7 km across.

We have just started work on understanding the evolution of the Kearney dunefield. Three cores were
collected from the dunes using a vibracoring device (see Stop 1, Fig. 1). The dune sediment is
predominantly fine and very fine sand that is laminated below depths of 1 meter below the present
ground surface. Soil lamellae are also present, again below 1 meter depth. In all three cores lamellae
continue to the base of the collected cores.
Optically-stimulated luminescence (OSL) dating was performed on five samples from the three cores.
Analysis was done by Carissa Raymond at the University of Nebraska’s Luminescence Geochronology
Laboratory. The five ages date the last phase of dune activity to between 590 to 690 years ago. This
time period is similar to that of dune activity that is evident from the Duncan Dunes near Columbus,
Nebraska (Hanson et al., 2009) and the Nebraska Sand Hills (Miao et al., 2007) which were both last
active between 800 to 500 calendar years ago. These dune activation records fall shortly after the

Medieval Climatic Anomaly (1300 to 900 years ago), we can discuss possible reasons why there could
be a discrepancy in timing here. Future work will aim to determine the ages for other dunes in the
field, including collecting samples from deeper within the dunes. Finally, we will determine the age of
the alluvium in the terrace that underlies the dunes.

Fig. 1.2. Sediment from three cores collected from the Kearney Dunefield. OSL ages are given with their
uncertainty in calendar years ago.

Stop 2. Blessing Borrow Pit. (NW1/4, NE14/ Section 23, T.9N R. 16W – Kearney 7.5 minute quad)
At the Blessing Borrow Pit we will see exposures of Peoria loess, the Gilman Canyon Formation, and
Loveland loess (Figures 2-1 and 2-2). The upper surface of the Peoria loess has been bladed off, but
the “field Bt” and “field Btk” horizons are intact. I say “field” because we do not have particle size and
thin section data for these horizons. However, clay films are present along ped faces and within pores.

The borrow pit has been used for multiple projects. In its early iteration, the excavations stopped at or
near the top of the Gilman Canyon Formation. Recent work has excavated through the Gilman Canyon
Formation and into the Loveland loess. The good news is that we have more exposure – the bad news
is that they made their benches at the contacts…

Figure 2.1. Sketch and photograph of Blessing Borrow Pit. View is to the west.

So let’s begin with a continuous core. Kearney 7 is a 29m core on the upland surface approximately 2.5
miles southeast of this pit (geologic map). The boring encountered approximately 9 m of Peoria loess,
1.25 m of Gilman Canyon pedocomplex, 7.6 m of Loveland loess, and 2 older, unnamed units (Hanson
and others, 2014.)
Peoria loess is composed of wind-blown silt that was deposited between approximately 25,000 and
14,000 years ago (Bettis et al., 2003; Mason et al., 2011; Muhs et al., 2008). In the Kearney area Peoria
loess ranges from < 2 m up to about 10 m (5-30 ft) in thickness. The Peoria is directly underlain by loess

of the Gilman Canyon Fm. The boundary between the Peoria loess and the underlying Gilman Canyon
Fm. is gradual, indicating a mixing zone between the two units, or possibly a gradual environmental
change (e.g. Mason and others, 2007; Jacobs and Mason 2004.)

Figure 2.2. Soil stratigraphy at Blessing
Borrow Pit.

The Gilman Canyon Fm. is a thin (~1-2 meter) loess with a thick, dark, cumulic pedocomplex formed in
its upper portions (the ‘Farmdale Soil’ of older literature.) The Gilman Canyon loess was deposited
from approximately 45,000 to 25,000 cal years B.P. (e.g., Bettis and others, 2003; Muhs and others,
2008). The Loveland loess directly underlies the Gilman Canyon Formation in the uplands. The

Loveland is an older loess unit that was deposited between about 165 ka and 125 ka (Maat and
Johnson, 1996; Bettis et al., 2003). It is generally brown to pale brown, but a prominent soil complex
formed in its upper portions exhibits reddish (7.5YR HUE) colors. The soil exhibits strong pedogenic
structure including well-developed clay coatings, iron-manganese oxide accumulations, and secondary
carbonate accumulations at greater depths. This soil is likely equivalent to the Sangamon geosol
identified in eastern Nebraska, although this correlation requires chronological data to confirm (e.g.,
May et al. 1995; Bettis et al., 2003). Two older, unnamed loess or fluvial deposits underlie the
Loveland Loess. The older units are possibly the Walnut Creek and Fullerton formations of Dreeszen
and Reed (1965.)
The “contact” between Peoria loess and Gilman Canyon Formation is gradational, marked by a subtle
color change from very pale brown (10YR7/3) to pale brown (10YR6/3). Also, the overlying Peoria loess
includes more abundant and larger pores, many with Fe-MnO linings. Lastly, the overlying Peoria
loess parts to moderate platy structure - likely reflecting remnant lamination. The Gilman Canyon
Formation is massive, with few very fine pores.
This raises a question: Do we call the Peoria/Gilman Canyon contact at the top of the slightly darker,
AC horizon, or at the first buried A horizon? Presumably 14C and/or OSL age determinations would
answer this question, (maybe). But what about the low-budget geologist with a core or exposure in
his/her hands?
The contact between the Gilman Canyon FM and the underlying Loveland loess is also problematic.
One option it to call the contact at approximately 115 cm below the nail (2ACb horizon), where the
slightly reddened (7.5YR HUE) colors begin to show. However this would imply a buried soil in the
upper portions of the Loveland, which is not common. In fact, soil A horizons with organic matter have
typically been eroded and/or oxidized out of the Sangamon geosol. The other option is to go with the
3Ab horizon (146-180cm below nail) as there is a noticeable change in strength at this point. This
would be consistent with the idea that the base of the GCF is welded to the top of the Loveland.

Table 2.1. Blessing Borrow Pit Profile 1 (west wall)
Depth
(cm)
0-6

Stratigraphic
Unit
Peoria loess

Horizon
ABp

6-20

Bt

20-50

Btk

50+

Ck

~450

C

Description
Brown (10YR5/3) silt loam; brown (10YR4/3) moist; massive and blocky
structure parting to platy; compacted, gradual boundary.
Pale brown (10YR6/3) silt loam (brown (10YR5/3 moist); grayish brown
(10YR5/2) clay films on ped faces; moderate medium and fine prismatic
structure; common pores; many chambers with casts; clear boundary.
Pale yellow (2.5Y7/3) silt loam; light yellowish brown (2.5Y6/4-5/4) moist;
many fine carbonate masses and stringers; slightly to moderately
effervescent; gradual boundary.
Pale yellow (2.5Y7/3-8/3) silt loam, light yellowish brown (2.5Y6/3-6/4)
moist; massive parting to subangular blocky structure; moderately
effervescent; light yellowish brown (10YR6/4) mottles and brownish
yellow (10YR6/6) stains with depth.
Very pale brown (10YR7/3) silt loam; pale brown (10YR6/3-5/3) moist;
massive, but weak platy in places; common fine and very fine pores;

common dark Fe/MnO coatings in fine root channels; few chambers with
casts; non effervescent; gradual boundary.
--------------

--------------------

-----------

Break in section due to bench cut. Start new section at nail

0-60

Gilman Canyon

2AC

Pale brown (10YR6/3) silt loam, brown (10YR5/3) moist; massive; slightly
hard, friable; few very fine pores; very few carbonate stringers; matrix
non effervescent; gradual boundary.
Grayish brown (10YR5/2-5/3) silt loam; dark grayish brown (10YR4/2)
moist; massive parting to fine prismatic and subangular blocky structure;
slightly hard, friable; many very fine pores; few very fine casts in
chambers; very few carbonate stringers; matrix non effervescent; clear
boundary.
Brown (10YR4/2) silt loam, dark brown (10YR-7.5YR3/2) moist; massive
parting to fine subangular blocky structure; firm; abundant very fine and
few fine pores; few casts in chambers; few carbonate stringers; matrix
non effervescent; gradual boundary.
Brown (10YR-7.5YR5/4) silt loam, dark brown (7.5YR4/3-4/4) moist;
massive; very friable; very few faint, patchy coatings on ped faces;
common very fine pores; non effervescent; clear boundary.
Mixed brown (7.5YR5/3 and 6/3) silt loam, brown and dark brown
(10YR4/3 and 7.5YR4/2) moist; massive parting to subangular blocky
structure; friable; few faint coatings on ped faces and pores; common
fine pores; non effervescent; gradual boundary.
(at 159 color becomes more 7.5YR6/3 – top of Loveland?)
Pale brown (10YR-7.5YR6/4) silt loam, brown (10YR-7.5YR5/4) moist;
massive parting to fine and medium prismatic structure; distinct brown
(7.5YR5/3-5/2) clay films on ped faces and pores; few fine white (2.5Y8/1)
silt patches (depletions? or silans?) becoming more abundant with depth;
common pores; few pores with casts; many small (1-3cm) cylindrical
burrow fills; non effervescent; clear boundary.
Light yellowish brown (10YR-7.5YR6/4) silt loam; yellowish brown
(10YR5/4) moist.

60-81

2Ab1

81-115

2Ab2

115-146

2ACb

146-180

Loveland

2/3Ab

180-230

3Bt

230 +

3BC

Table 2.2. Blessing Borrow Pit Profile 2 (east wall)
Depth
(cm)
0-37

Stratigraphic
Unit
Loveland

Horizon
2/3A

(P1 146180)
37-57

3AB

(P1 180230)
57-122

3Bt

(P1 230+)

Description
Brown (7.5YR5/2-5/3) silt loam; dark gray (7.5YR4/1-3/1) moist; massive;
friable; krotovena at 20-29cm, brown (10YR5/3 moist) fill; upper 15 cm
compacted and angular blocky; color becoming more 7.5YR5/3 with
depth; non effervescent; gradual boundary.
Mixed (7.5YR5/3 and 6/3) silt loam, brown and dark brown (10YR4/3 and
7.5YR4/2) moist; massive parting to subangular blocky structure; friable;
few brown (7.5YR4/2-5/2) clay flows on ped faces and pores; black
manganese coatings along root channels; clear boundary.
Light yellowish brown (10YR6/4) silt loam; brown (10YR5/3) moist;
massive parting to prismatic and subangular blocky structure; many
brown (7.5YR4/2-5/2) clay flows on ped faces, fractures, and pores; black
manganese coatings along root channels; white (7.5YR8/1) silt patches;
gradual boundary.

122-156

3BC1

156-192

3BC2

192-226

3Bt

226-265

3BC

265+

4Ck

(note: this horizon could be split)
Light brown (7.5YR6/4) silt loam; brown (7.5YR5/4) moist; massive; very
few brown (7.5YR4/2-5/2) clay flows on ped faces, fractures, and pores;
black manganese coatings along root channels; white (7.5YR8/1) silt
patches; krotovena at 135-142; gradual boundary.
Light yellowish brown (10YR6/4) silt loam; brown (10YR5/4) moist;
massive; few brown (10YR5/3) clay flows on ped faces and fractures,
black manganese coatings along root channels; white (7.5YR8/1) silt
patches; krotovena at 135-142; clear boundary.
Reddish yellow (7.5YR6/6) silty clay loam; brown (7.5YR5/4) moist;
moderate fine and medium prismatic structure; prominent brown
(7.5YR5/3) clay films on ped faces and fractures; dark gray to black MnO
accumulations on root channels; gradual boundary.
Light brown (7.5YR6/4) silt loam; brown (7.5YR5/4) moist; massive; few
brown (7.5YR5/3) clay flows on ped faces and fractures; black manganese
coatings along fine root channels; krotovena in upper portions; clear
boundary.
Pale brown (10YR6/3) silt loam, brown (10YR5/3) moist; massive; few fine
pores; common MnO coatings on pores; common carbonate patches,
masses and stringers.

Stop 3. McKean Property. (SE1/4, NE1/4, Section 20, T. 9N, R. 15W – Kearney 7.5 minute quad)
The Platte valley in the region includes five major alluvial deposits, including two alluvial packages that
have been covered by Peoria loess. The modern Platte River channel has minimal vegetation cover and
exhibits distinct alluvial morphologies. In the older abandoned deposits the alluvial morphology has
been obscured by burial by fine-grained material from more recent flooding events and by human
activity. The abandoned alluvial deposits lie within 2-3 meters of the modern floodplain, while two
deposits that have loess covers are found between 4-9 meters above the floodplain.

Fig. 3.1. Surficial geologic map of the Kearney 1:24,000 scale quadrangle (Hanson et al., 2015) showing multiple
alluvial surfaces.

Alluvium in the Platte valley was dated with OSL. OSL samples were collected from depths of 2.1 to
15.7 m below the present ground surface. Samples were dated by Jake Bruihler at the University of
Nebraska Luminescence Geochronology Laboratory. Ages ranged from ~ 1.1 to 49.9 ka. Late Holocene
sediment is restricted to the upper portions of the valley fill (~ 5 meters), similar to results from the
Grand Island and North Platte areas from previous studies. Sediments at depth (> 10 m) in the valley
fill were dated to 30-50 ka, prior to the last glacial maximum. It is likely that in the region the valley
aggraded during the last glacial period (~ 25 to 10 ka).

Fig. 3.2. Sediment recovered from Geoprobe cores Kearney 10 and 12. OSL ages are given in thousands of years
ago (ka) and depths are shown in meters.

Our most recent Giddings probe cores (Cherry 1- Cherry 7) also demonstrate the complexity of the
Platte River fills (large cross section at stop.) Note the depth to alluvial sand and gravel in cores Cherry
6, Kearney 8, Cherry 3, and Cherry 2 on the Qp_t1 surface. They seem to indicate a paleo-valley to the
north. However, our interpretations are tempered by the difficulty of distinguishing between primary
Peoria loess and loess-derived, overbank alluvium in core samples. We are currently conducting a pilot
study to determine if detailed particle size and geochemical data (ED-XRF) can differentiate between
primary Peoria loess and re-worked loess/Platte River overbank alluvium.

Core Kearney 8
We encountered an organic-rich deposit with spruce needles and other macrofossils in the lower
portions of core Kearney 8 (See poster at stop.) The test hole revealed 6.3 meters of Peoria loess
overlying 2.6 meters of loess and fine grained Platte River overbank alluvium. The upper portion of the
loess includes a strongly-developed soil with A-A2-ABt-Bt1-Bt2-BC-C horizonation. The A horizons are
composed of very dark grayish brown and black (10YR 3/2, 3/1) silty clay loam with strong granular
structure. The Bt horizons are grayish brown (10YR5/2) clay and silty clay loam with prismatic
structure and prominent gray (10YR5/1-4/1) clay films along ped faces and pores. The parent material
(Peoria loess) is composed of massive, light brownish gray (2.5Y6/2) silt loam with common strong
brown (7.5YR5/6) FeO masses and pore linings. FeO accumulations become less abundant with depth.
We tentatively place the boundary between Peoria loess and Platte River alluvium at 630cm below the
ground surface - the upper contact of a clay-rich bed (Figure 2). The bed is 7cm thick and displays
weak, fine angular blocky and granular structure, with reddish yellow (7.5YR6/8-5/8) FeO
accumulations along channels and scattered, faint MnO masses. The clay bed, and similar ones at
depths of 450 cm and 690 cm bgs, have abrupt contacts with the massive silt loam above and below.
We interpret these as flood drapes. It is likely that there is a fluctuating transition between overbank
deposition of loess-derived alluvium and primary loess. Alluvial sand and gravel was encountered at a
depth of approximately 890 cm bgs.
We completed macrofossil analyses on core McKean 2 (Kearney 8 re-drilled) at depths of 825cm,
845cm, and 866cm below ground surface (bgs). Samples were processed, sorted, and counted by
Ashley Larsen at the University of Nebraska at Kearney. We identified 3 basic categories of material:
spruce needles and wood, seeds, and insect body parts (See poster at stop.)
Spruce remains were the most visually prominent material in all samples. The macrofossils were
damaged and fragmented, suggesting transportation prior to deposition (Dick Baker, personal
communication). As part of the counting procedure we separated spruce needle tips from needle
fragments and bases. We recovered 49 needle tips from the sample at 825cm, 17 from the 845cm
depth. 34 needle tips came from the deepest sample at 866cm. The needle occurrences were more
abundant near the top of the deposit, and decreased with depth. 15 significant (> 2cm) wood
fragments were also removed: 5 at 845cm and 10 at 866cm. Additionally, the remaining plant material
exhibited various degrees of decomposition.

Figure 3.3. Core McKean 2 drilled on the Qp_t1 surface. Ages from AMS 14C analyses on spruce needles. Ages reported in
calibrated years before present (2 )

We identified two species of seeds from core McKean 2. We identified 39 sedge (Carex) seeds from a
depth of 825cm, and 2 seeds at 866cm. We also recovered 31 Pilea fontana seeds from core Kearney
8. At 825cm we found 9 seeds, 5 at 845cm, and 17 at 866cm. While picking, we also noted 3
unidentifiable seed groups and possible berries. In addition, we recovered many insect fragments, as
well as one complete rove beetle.

Discussion
The presence of Carex and Pilea fontana indicates that the site was likely a wetland on a latePleistocene Platte River floodplain. The wetland eventually became buried by Platte River overbank
alluvium and Peoria loess.
The most abundant plant fossil within the Kearney 8 cores, spruce (Picea), is interesting because spruce
species often represent a Boreal Forest biome. The macrofossils are degraded to the point that we
could not identify individual species, although it is likely they are either white spruce (Picea glauca) or
black spruce (Picea mariana) (Jackson and others, 2000). Figure 3.4 shows the modern distribution of
three common spruce species in North America today, mostly occurring in areas of the northern U.S.
and central Canada. This suggests that the climate at Kearney approximately 23,000 years ago was
much cooler and/or wetter than at present (e.g., Jackson and others, 2000.)

Figure 3.4. Modern range of three Spruce (Picea) species in North America.

The needles are fragmented enough to indicate that they have been transported prior to deposition in
the wetland. Over its ~900 years of existence on the floodplain, the wetland was slowly being filled
with sediment, which helps to explain the state of the spruce needles. They would have been brought
in during times of flood and in some instances left to decay as a result of surface processes. Therefore,
the Kearney 8 site does not represent a true boreal forest floor. However, the abundance of spruce
needles and wood fragments in our fossil counts indicate a significant spruce density in the area. The
macrofossils were not transported from a long-distance source.
The fossil rove beetle provides additional support to our interpretation of wetland / nearby forest
environment. As is characteristic of the Staphylinidae family, rove beetles are not fully aquatic but can
be found in almost all of the world’s moist environments. They tend to live in litter on forest floors and
some grasslands (ufl.edu), which also indicates a nearby forest to the study area. Therefore, we may
infer that the paleoclimate at the time of deposition was likely a different scene from what we know
today, as it was conducive to the growth of spruce, wetland plants, and semi-aquatic insects.

Stop 4. Twitchell Borrow Pit. (NW1/4, NE1/4, Section 15, T. 9N, R. 15 W – Buckeye Valley 7.5-minute quadrangle)
At the Twitchell Borrow Pit we will see two late(?) Holocene Wood River alluvial fills Figures 4.1 and
4.2.) The alluvium is silty throughout, and includes multiple buried soils and sedimentary structures. It
is an interesting opportunity to see the effects of pedogenesis on primary sedimentary structures, and
thus the difference between a soil horizon and a geologic bed.
There are two distinct alluvial fills exposed in the north wall of the pit. Fill 1 is the older fill and consists
of 4 soils formed in bedded silty alluvium. Fill 2 is set into Fill 1. Fill 2 is younger, and includes only a
surface soil formed in bedded and laminated silt.

Figure 4.1. Twitchell Borrow Pit. View is to the north. The Wood River is < 100m north of the site.

Figure 4.2. Soil/stratigraphy at Twitchell Borrow Pit.

The soils formed in Fill 1 show moderate to strong horizon development. Two of the soils include “field
Bt” horizons (Figure 4.2; Table 4.1.) A Bt horizon is often interpreted as forming under a long and/or
intense period of soil development. However, in alluvial settings soils can develop clay and silt flows
on peds and pores rather quickly due to frequent inundation with silt- and clay-laden flood waters.
Notice the slightly darker C2 horizon at approximately 85-93 cm (Figure 4.2; Table 4.1.) I interpret this
as a flood drape due to its clear to sharp upper and lower boundaries. If you step back you can trace

this thin deposit across the cut face. However, it does show evidence of pedogenesis (dark gray clay
flows.)
Moving east, the surface soil begins to slope downward, first merging with the buried soil, then
continuing below Fill 2 to the east. This is not a common relationship. Soils are usually cut by younger,
inset alluvial fills. This indicates that Fill 2, (at least here) represents rapid aggradation, rather than a
typical cut-and-fill relationship. Imagine drawing this cross section if you only have two cores…
The Twitchell East Profile is approximately 75 feet to the east and provides a glimpse at Fill 2. Here we
see a single surface soil, and many beds that look like buried soils at first glance. The surface soil is
relatively weak, with A/AC horizonation. The AC1 and AC2 horizons part to subangular blocky structure
and include few dark clay coatings. They may represent a Bw, or cambic horizon, but again I do not
have laboratory data for these sections.
The sequence from approximately 53 – 160 cm illustrates the results of pedogenesis on sedimentary
deposits. The C1 horizon is massive, with mixed grayish brown and light gray colors. I interpret this as
a formerly laminated bed that has undergone pedogenic mixing (bio and pedoturbation). The
underlying C2 horizon is bedded, and includes disrupted laminations in its upper portion, with more
continuous lamination with depth. Bed C3 includes well-preserved bedding and lamination
throughout. C3 also includes some interesting soft-sediment deformation. I interpret these as load
structures that result when saturated sediment is rapidly buried and experience de-watering.
Many of the beds in Fill 2 appear to have a weak A horizon formed in their upper portions. However,
notice the upper bed in the C3 horizon (160-190 cm). There is a continuous, light gray silt lamina at
167 cm. Thus, the dark gray upper portion of this deposit is not a soil A horizon, but rather it is simply
organic-rich sediment deposited by water.
As you leave the borrow pit and enter Sweetwater Avenue, notice the well-expressed Wood River
terrace levels. The Wood River is a classic underfit stream. The modern Wood River flows within a
deeply-entrenched channel, and at least 3 terraces can be mapped in various portions of the valley.
However, the “divide” between the Platte River and Wood River is not so straightforward.

Table 4.1. Twitchell Borrow Pit West Profile
Depth
(cm)
0-30

Unit

Horizon

Description

1

Ap

30-45

1

A

45-57

1

ABt

Dark gray (10YR4/1) silt loam, very dark gray (10YR3/1-2/1) moist; compacted, parts
to fine and medium angular blocky and wedge structure; structure coarsens with
depth; non effervescent; gradual boundary.
(silty clay loam?)
Very dark grayish brown (10YR3/2) silt loam, very dark gray (10YR3/1) moist; massive
parting to weak fine and medium granular, some fine subangular blocky structure;
few fine pores; few fine roots; common very fine casts; non effervescent; gradual
boundary.
Dark grayish brown (10YR4/2) silt loam, very dark grayish brown (10YR3/2) moist;
medium subangular blocky structure; few dark gray clay flows and shiny pressure
faces; blocky peds part to granular; few fine and medium pores; few chambers with
casts; non effervescent; clear boundary.

57-85

1

Bt

85-93

1

C2

93-101

1

C3

101-109

1

ACb

109-120

1

Abk

120-130

1

ACk

130-145

1

Abk

145-167

1

Btbk1

167-200

1

BCk2

Brown (10YR5/3) silty clay loam, dark grayish brown (10YR4/2) moist; medium
subangular blocky structure; common dark gray clay flows and shiny pressure faces;
few fine and medium pores; few chambers with casts; non effervescent; abrupt
boundary.
Grayish brown (10YR5/2) silty clay loam, dark grayish brown (10YR4/2) moist;
common faint, dark gray clay flows; non effervescent; clear boundary.
(flood drape)
Pale brown (10YR6/3-6/2) silt loam, dark grayish brown (10YR4/2) moist; massive
parting to angular and subangular blocky structure; few clay films on ped faces and
pores; non effervescent; clear boundary.
Mixed grayish brown (10YR5/2) and pale brown (10YR6/3) silt loam; massive parting
to subangular blocky structure; clear boundary
Grayish brown (10YR5/2) silt loam; very dark grayish brown (10YR4/2-3/2) moist;
massive parting to subangular blocky and granular structure; few fine carbonate
filaments and patches; very slightly effervescent; gradual boundary.
Grayish brown (10YR5/2-6/2) silt loam, dark grayish brown (10YR4/2) moist; few fine
carbonate patches and fine, soft masses; very slightly effervescent; gradual
boundary.
Grayish brown (10YR5/2) silt loam; very dark grayish brown (10YR3/2) moist; weak
fine subangular blocky parting to granular structure; common fine pores, common
casts; few to common fine carbonate stringers and masses; slightly effervescent;
gradual boundary
Grayish brown (10YR-2.5Y5/2) silt loam; dark grayish brown (1oRY-2.5Y4/2) moist;
weak fine prismatic structure; gray clay films on ped faces and channels; few to
common fine carbonate stringers and masses; slightly effervescent gradual boundary.
Very pale brown (10YR7/3) silt loam, brown (10YR5/3) moist; massive parting to fine
prismatic and subangular blocky structure; faint clay films on ped faces; slightly
effervescent; abrupt boundary.

Table 4.2. Twitchell Borrow Pit East Profile
Depth
(cm)
0-10

Unit

Horizon

Description

1

Ap1

10-27

1

Ap2

27-38

1

AC1

38-56

1

AC2

56-82

1

C

82-107

1

C

107-154

1

C

Grayish brown (10YR5/2-5/1) silt loam, very dark grayish brown (10YR3/2) moist;
compacted; strong fine angular blocky structure; clear boundary.
(compacted)
Dark gray (10YR4/1) silt loam, very dark gray (10YR3/1) moist; strong medium and
coarse angular blocky structure; abrupt boundary.
(compacted)
Grayish brown (10YR5/2-6/2) silt loam, dark grayish brown (10YR4/2) moist;
massive, parts to angular blocky and prismatic when dry; few dark gray coatings in
pores and fracture faces; clear boundary.
Grayish brown (10YR5/2) silt loam, very dark grayish brown (10YR3/2) moist;
massive parting to subangular blocky structure; few coatings from above
Mixed grayish brown (10YR5/2) and light gray (10YR7/2) silt loam; common casts;
broken and disrupted lamina
Bedded grayish brown (10YR5/2) and very pale brown (10YR8/2) silt loam; disrupted
lamina throughout, becoming better preserved with depth.
Bedded and laminated light brownish gray (10YR6/2) silt with very pale brown
(10YR8/2) lamination; common soft sediment deformation structures; lamination
becoming more clear with depth

154-180

1

C

180-205

2

2Ab

205-225

2

2Ab2

225-243

2

2Ab3

243-260

2

2ABt

Bedded grayish brown (10YR5/2) and very pale brown (10YR8/2) silt loam; – lower
portion gray, upper portion dark gray – light gray lamination at 167
abrupt boundary.
Dark gray (10YR4/1) silt loam, very dark gray (10YR4/1) moist; massive parting to
subangular blocky and granular structure; common very fine and fine pores; few fine
casts; gradual boundary
Dark gray (10YR4/1-4/2) silt loam, very dark grayish brown (10YR3/2) moist; weak
subangular blocky parting to granular structure; common fine and few medium
pores; gradual boundary
Grayish brown (10YR5/2) silt loam, dark grayish brown (10YR4/2) moist; subangular
blocky parting to granular structure; common fine and few medium pores; clear
boundary.
Grayish brown (10YR5/2-5/3) silt loam; weak fine prismatic and subangular blocky
structure; faint flows on ped faces and pores

References Cited
Baker, Dick. Personal correspondence: 3/23/15.
Baker, Dick. Personal correspondence: 8/14/15.
Bettis, E.A., III, Mason, J.A., Swinehart, J.B., Miao, X.D., Hanson, P.R., Goble, R.J., Loope, D.B., Jacobs, P.M.,
Roberts, H.M., 2003, Cenozoic eolian sedimentary systems of the USA midcontinent, In: Easterbrook,
D.J. (Ed.), Quaternary geology of the United States. Geological Society of America, Boulder, Colorado,
pp. 195-218.
Hanson, P.R., Dillon, J.S., Bruihler, J., and Howard, L.M., 2014, Surficial Geology of the Kearney 7.5 Minute
Quadrangle, Nebraska: http://snr.unl.edu/data/geologysoils/STATEMAP/quads.aspx?grand_island
Hanson, P.R., Joeckel, R.M., Young, A.R., Horn, J., 2009, Late Holocene Dune Activity in the Eastern Platte River
Valley, Nebraska, Geomorphology 103, 555-561.
Jackson, Stephen T., Webb, Robert S., Anderson, Katharine H., Overpeck, Jonathan T., Webb III, Thompson,
Williams, John W., Hansen, Barbara C.S., 2000, Vegetation and environment in eastern north America
during the last glacial maximum, Quaternary Science Reviews, v. 19, p 489-508.
Jacobs, P.M., and Mason, J.A., 2004, Paleopedology of soils in thick Holocene loess, Nebraska, USA: Revista
Mexicana de Ciencias Geologicas, v. 21, p. 54-70.
Maat, P.B., and Johnson, W.C., 1996, Thermoluminescence and new 14C age estimates for late Quaternary
loesses in southwestern Nebraska: Geomorphology, v. 17, p. 115-128.
Mason, J.A., Joeckel, R.M., and Bettis, E.A. III, 2007, Middle to late Pleistocene loess record in eastern Nebraska,
USA, and implications for the unique record of Oxygen isotope Stage 2: Quaternary Science Reviews, v.
26, p. 773-792.

Mason, J.A., Swinehart, J.B., Hanson, P.R., Loope, D.B., Goble, R.J., Miao, X., Schmeisser, R., 2011, Late
Pleistocene dune activity in the central Great Plains, USA, Quaternary Science Reviews 30, 3858-3870.
Mason, J.A., 2001. Transport direction of Peoria Loess in Nebraska and implications for loess sources on the
central Great Plains. Quaternary Research 56, 79-86.
May, D.W., Swinehart, J.B., Loope, D., and Souders, V.,1995, Late Quaternary fluvial and eolian sediments: Loup
River Basin and the Nebraska Sand Hills, in Diffendal, R.F., Jr., and Flowerday, C.A., eds., Geologic field
trips in Nebraska and adjacent parts of Kansas and South Dakota: Lincoln, University of Nebraska,
Conservation and Survey Division Guidebook 10, p. 13–31.
Miao, X., Mason, J.A., Swinehart, J.B., Loope, D.B., Hanson, P.R., Goble, R.J., Liu, X., 2007, A 10,000-year record
of dune activity, dust storms, and drought in the central Great Plains, Geology 35, 119-122.
Muhs, D. R. Bettis, E. A., III, Aleinikoff, J.N., McGeehin, J.P., Beann, J., Skipp, G., Marshall, B.D., Roberts, H. M.,
Johnson, W.C., Benton, R., 2008, Origin and paleoclimatic significance of late Quaternary loess in
Nebraska: Evidence from stratigraphy, chronology, sedimentology, and geochemistry: Geological Society
of America Bulletin, v. 120, p. 1378 - 1407.
University of Florida, http://entnemdept.ufl.edu/creatures/misc/beetles/rove_beetles.htm
(Accessed on: 8/3/15)

